Introduction
Marriage in South Africa has been changing dramatically in the past few decades. Marriage rates among black African women aged 15-59 years have declined from 38.7% in 1995 to 31.4% by 2004 (Kumchulesi, 2009 ). Posel and Rudwick (2012) concluded that by 2010, the rate of black African women aged 20 years and older who have ever been married was 40% less than that of white women of the same age. They also suggested that as marriage rates decline, cohabitation rates increase. Low marriage rates among black Africans should be considered within a historical and social context, particularly in relation to the disruption of family and relationship structures.
Colonial and apartheid laws created migratory labour systems that forced black African men to work in urban centres designated white areas, while black African women were relegated to rural areas ("Bantustans"). Forced migration and long periods of separation undermined enduring relationships and reduced possibilities of marriage (Hunter, 2007; Preston-Whyte, 1981; Posel & Rudwick, 2013) , creating opportunities for multiple sexual partners (MSPs), particularly for migrant men working in urban areas (Lurie et al., 2003) .
Marriage among black Africans was delegitimized during apartheid through the Marriage Act (Act 25 of 1961), which did not recognize customary marriages. 1 In the post-apartheid period, the passage of the Recognition of Customary Marriages Act (Act 120 of 1998) recognized customary marriages and extended social benefits such as pensions, medical aid, inheritance, ownership of assets and liabilities, as well as maintenance in the case of divorce (Budlender, Chobokoane, & Simelane, 2004) . In a gendered economy where men earned more than women, the change in the marriage law benefitted black African women more than men and could have deterred black African men from marrying.
High rates of unemployment among black African men could be a barrier to paying the customary dowry (lobola) to the bride's family (Hunter, 2007; Posel & Rudwick, 2013) as well as the costs of hosting marriage ceremonies, which can include both customary and civil religious ceremonies (Hosegood, McGrath, & Moultrie, 2009 ). In the past, such expenses would be shared by the man's family; however, today the burden is on the bridegroom alone (Posel & Rudwick, 2013) . High unemployment rates have also made it difficult for black African women to find marriageable men (Posel & Rudwick, 2013) , with the probability of marriage having been found to be positively related to growth in black African men's earnings (Casale & Posel, 2010) .
The changing patterns of marriage in South Africa and its impact on HIV are not well characterized. In a national South African population-based survey of HIV, HIV prevalence was found lower among married people at 10.5%, in contrast to 24.3% among those going steady and living together and 14.3% among single people (Shisana et al., 2014) . The same report showed that the practice of having MSPs increased in recent years. Having MSPs increases susceptibility to sexually transmitted infections, including HIV, when compared to monogamy (Clark, Bruce, & Dude, 2006; Leclerc-Madlala, 2004; Shisana et al., 2014) . MSPs may be more common among single individuals than among married individuals, as there is typically an assumed long-term sexual exclusivity in marriage, suggesting that marriage would be associated with lower risk of HIV (Hattori & Dodoo, 2007; Gumbo, 2010) .
Research on the relationship between marital status and HIV in other hyperendemic settings has found similar results. In Uganda, a large cohort study found low incidence of HIV in married or cohabitating persons compared to unmarried persons and that having MSPs increased HIV risk (Nalugoda et al., 2014) . Low HIV prevalence was also found among married individuals in Cameroon (Reither & Mumah, 2009 ).
However, some HIV risk factors are reportedly increased for women in marriage. In South Africa, married individuals have been found less likely to use condoms compared to unmarried individuals (Maharaj & Cleland, 2005; Shisana et al., 2014) . Another cross-sectional study in South Africa found that married women were less likely to discuss HIV with their partner and less likely to suggest condom use than unmarried women (Jewkes, Levin, & Penn-Kekana, 2003) . High rates of male infidelity in marriage have been found in Southern Africa, which can lead to high levels of serodiscordancy (Chemaitelly, Cremin, Shelton, Hallett, & Abu-Raddad, 2012; De Walque, 2007; Dunkle et al., 2008; Shandera, 2007) . Kimani, Ettarh, Ziraba, & Yatich (2013) found that HIV prevalence was higher for married respondents than unmarried respondents in urban informal settlements in Kenya. Furthermore, HIV prevalence has been found higher for young married women compared to young unmarried women (Glynn et al., 2001; Kelly et al., 2003) , which suggests that HIV could have been contracted during marriage.
Further research is needed on marriage and HIV in hyperendemic settings such as South Africa (Shisana et al., 2004; Setswe & Zuma, 2013) . This study aims to improve the understanding of the relationship between marital status and HIV in the South African population, given the declining marital rates and increasing practice of cohabitation outside of marriage.
Methods
The 2012 South African National population-based HIV household survey was conducted using multistage stratified cluster sampling. The enumeration areas (EAs) were sampled by probability proportional to the size of the EA and allocated disproportionately to province and race group. Consenting participants completed demographic and behavioural questionnaires and were anonymously tested for HIV. The detection of recent infections (used to estimate HIV incidence) was performed on confirmed HIV-positive samples applying a recent infection testing algorithm that used the Limiting-Antigen Avidity Assay (LAg-Avidity EIA, Maxim Biomedical Inc., Rockville, MD, USA) in combination with additional information on antiretroviral treatment exposure and HIV-1 RNA viral load. HIV incidence was calculated as an annual instantaneous rate. Further details are described in the report (Shisana et al., 2014) . The study was approved by the Human Science Research Council's Research Ethics Committee and by the Associate Director of Science of the National Centre for HIV and AIDS, Viral Hepatitis, STD and TB Prevention at the US Centers for Disease Control and Prevention.
Data were double captured and verified using CSPro (US Census Bureau, 2010). The current analysis was conducted in STATA 12.0 (Stata Corp., College Station, Texas, USA). Being married living together was considered distinct from being married living apart because it was hypothesized that these groups had different risk profiles. Being single, divorced or widowed was combined into one analytic group mainly because these individuals were not married and had similar HIV prevalence levels. Tabulations of demographics and sexual behaviour (stratified by sex) are presented by marital status. Based on Chi-squared tests of significance, potential confounders were selected for examining the relationship between marital status and HIV. Simple and multiple logistic regression analyses were conducted to examine the relationship between HIV prevalence and marital status, and the relationship between HIV prevalence and age at first marriage and living together. Simple logistic regression analyses were conducted to examine the relationship between HIV incidence and marital status.
Results
Of 17,356 respondents aged 16 years or older who provided specimens for HIV testing, 5930 (34.2%) were married living together, 589 (3.4%) were married living separately, 1743 (10.0%) were cohabitating with their partner, 3958 (22.8%) were in a steady relationship but not living with their partner, and 5136 (29.6%) were single, divorced, widowed or other.
As shown in Table 1 , a greater proportion of male respondents (37.5%) were married living together than female respondents (31.9%). A very low proportion (4.6%) of young participants (aged 16-24) reported being married living together. The rate of being married living together was higher in whites, Indians and other race groups (64.9%) compared to coloureds (38.5%) and black Africans (22.9%). More participants living in formal areas reported being married living together compared to informal areas. A much higher proportion of individuals living in households with incomes above R2500 per month reported being married living together (46.0%) than did those in households earning less (22.3%).
As shown in Table 2 , the majority of those single, widowed, divorced, or other reported condom use at last sex and consistent condom use (84.3% and 81.5% for males; 89.6% and 88.0% for females), whereas only a minority of those who were married living together reported condom use at last sex and consistent condom use (23.7% and 21.6% for males; 23.2% and 21.2% for females). More men than women reported MSPs in the past year regardless of marital status (p < .001). Individuals who were in a steady relationship but not cohabitating had the highest proportion reporting MSPs (25.5% for males and 6.4% for females). More women than men were first married before age 24 (p < .001), and more of those married living together were first married before age 24 than those who were married not living together (34.6% and 29.1% for men; 62.5% and 54.0% for women).
HIV prevalence was found to be highest among males who were married living separately who reported one sexual partner in the past year (22.4%, n/N = 32/143). The HIV prevalence among males who were cohabitating or going steady with one partner in the past year was also found to be high (17.4%, n/N = 317/1826). HIV prevalence was highest among women cohabitating or going steady and who had two or more sexual partners in the past year (32.5%, n/N = 53/163), while the greatest absolute number of cases and second highest prevalence was found among females who cohabitated or were in a steady relationship and reported only one partner in the past year (28.2%, n/N = 759/2689). Individuals who were married living together had significantly reduced adjusted odds of being HIV-positive compared to all other marital status groups, with 0.35, 0.62, 0.42 and 0.61 times the odds of being HIV-positive when compared to individuals cohabitating, married living separately, going steady and being single/divorced/widowed/other, respectively (Table 3) . Respondents who were older had greater odds of being HIV-positive (aOR = 4.07 and 1.20 for ages 25-49 and 50+, respectively) compared to younger respondents aged 16-24. Non-black African individuals had reduced odds of being HIV-positive (0.24 and 0.08 for coloured and other races, respectively) compared to black African individuals. Individuals with household monthly income above R2500 were less likely to be HIV-positive (aOR = 0.83) than individuals with lower income.
Among married respondents, age at first marriage of 25 or older was associated with increased odds of being HIV-positive (aOR = 1.57) compared to individuals married at age 24 or younger, after controlling for current age (Table 4 ). Being married living apart was associated with significantly increased odds of being HIV-positive (aOR = 3.05) compared to being married living together. An analysis of the relationship between marital status and HIV incidence showd that HIV incidence for respondents married living together was lowest at 0.27% compared to all other marital status groups ( Table 5 ). The HIV incidence rate for those who were in a relationship and going steady with their sexual partners was 6.6 times greater than the HIV incidence rate for those married living together. Similarly, the HIV incidence rate for those who were single, widowed or divorced was 7.5 times greater than the HIV incidence rate for those married living together. The highest HIV incidence rate was found in the cohabiting group, which was 10.8 times higher than that of those married living together.
The analysis was repeated using sampling weights, controlling for sex and removing those previously married from the sample. The findings remained consistent in these additional analyses (data not shown).
Discussion
The results corroborated previous findings that rates of marriage and living with a spouse were lowest among black Africans followed by coloureds, with the highest rates observed among whites, Indians and other race groups. A correlation between marital status and HIV prevalence was also observed. Individuals who were married and living with their spouses had statistically significantly reduced odds of being HIV-positive; this association remained consistent after controlling for age, race, condom use at last sex, having MSPs, urban/ rural dwelling and household income in multiple logistic regression.
In South Africa, HIV prevalence is highest among black Africans living in informal settlements (Gumbo, 2010; Hattori & Dodoo, 2007; Shisana et al., 2005 Shisana et al., , 2009 Shisana et al., , 2014 Shisana & Simbayi, 2002) where poverty is widespread and social cohesion is lacking due to the destabilized and temporal character of these settlements. The current study showed that marriage was less common among those living in informal settlements, as well as among individuals with household incomes less than R2500 per month. Low socio-economic status combined with poor conditions in informal areas may explain the increased risk of HIV among unmarried populations. Buot and colleagues (2014) suggest that being unmarried with a single income may lock individuals in a cycle of poverty and increase HIV risk. Barnett and Whiteside (2006) argue that "income inequality decreases 'social cohesion,' the fabric of society that stabilizes sexual relationships" (as cited in Buot et al., 2014, p. 13) . Poverty and unemployment reduce the attractiveness of marriage or long-term monogamous relationships (Adimora & Schoenbach, 2002; Buot et al., 2014; Posel & Rudwick, 2012) , may encourage cohabitation (Hunter, 2007 (Hunter, , 2010 , transactional sex and concurrent MSPs as a means of accessing income for both basic and other needs (Dunkle et al., 2004; Fox, 2012; Leclerc-Madlala, 2008; Zembe, Townsend, Thorson, & Ekstrom, 2013) . Income inequality has been cited for the increasing tendency to delay marriage in the hope that one will find a partner with the means to provide economic stability (Buot et al., 2014; Newmann et al., 2000) . Income inequalities, coupled with a history of segregation and ongoing racism, have been identified as contributors to general societal destabilization, decreased marriage levels and high rates of HIV among black African communities (Buot et al., 2014) .
This analysis found that although married people tended not to use condoms, they were less likely to have MSPs, a major risk factor for HIV. Being married was found to be less protective when spouses lived separately. This could be explained by the higher rates of MSPs that were found especially for men married living separately. Living apart increased HIV risk, as it may facilitate the practice of MSPs, as suggested by previous studies among spouses living apart conducted in Tanzania (Vissers et al., 2008) , Zimbabwe (Mbizvo et al., 1996) , and South Africa (Lurie et al., 2003) , as well as reflected by a study that found an increased risk of HIV among males who migrated without their families in South Africa (Zungu-Dirwayi, Shisana, Louw, & Dana, 2007) and mobile males in Cameroon (Lydié et al., 2004) . The observation that MSPs were more common among cohabiting individuals, particularly males, than those married living together is a concern, especially since females who cohabitated or were going steady with their partners had the highest HIV prevalence. Cohabiting has become common among the poor as an alternative to marriage, especially among black Africans and coloureds (Posel & Rudwick, 2012) ; this has been attributed to uncertainty caused by poverty, high levels of unemployment and meagre salaries making marriage unaffordable (i.e., cost of lobola and wedding ceremonies) and therefore a less feasible prospect (Hunter, 2007) . Cohabitation may arise out of financial need without the same level of relationship commitment as married couples. High levels of MSPs reported by cohabitating individuals may be a reflection of "economic forces" that push poor unmarried cohabitating couples to seek additional transactional partners to boost their incomes (Buot et al., 2014; Clark, 2004; Glynn, Caraël, Buvé, Musonda, & Kahindo, 2003; Newmann et al., 2000) .
Low rates of consistent condom use found among cohabitating individuals and those married living apart is concerning, given the high rates of MSPs found in these groups and the increased frequency of sexual intercourse as a result of cohabitation. Condom use is often discontinued after partners develop relational commitment and trust (Metts & Fitzpatrick, 1992; Chimbiri, 2007; Muhwava, 2003) . Individuals in relationships can be reluctant to suggest condom use for fear that it may signify lack of trust and act as an admission or accusation of infidelity (Allen, Emmers-Sommer, & Crowell, 2002) .
In this study, HIV prevalence was lower among those who married earlier (before age 25), which could be a result of individuals who marry later being more likely to have had an increased number of lifetime partners. However, this finding contradicts other studies that found that early marriage exposes young women to HIV (Bruce & Clark, 2004; Clarks, 2004) . Therefore, the relationship between early marriage and HIV requires further investigation.
Although the evidence presented in this study suggests that marriage and monogamy may reduce odds of being HIV-positive, promoting marriage as an HIV prevention strategy is not advisable, especially in low-income countries that have a high HIV prevalence such as South Africa. According to Buot and colleagues (2014) "the protective benefits of marriage come from underlying economic securities, not isolated idealization of the institution." Therefore, it is important to address structural issues that contribute to the decline in marriage rates and lead to an increase in vulnerability particularly among black Africans, and especially black African women. These include socio-economic factors and income inequality which are directly associated with a decline in marriages not only in South Africa but also in the USA and European countries (Buot et al., 2014) . Income inequality discourages monogamous relationships and encourages MSPs and transactional sex as a means of survival (Dunkle et al., 2004; Fox, 2012; Hunter, 2010; Leclerc-Madlala, 2008) .
With declining marriage rates and poor economic conditions, messages on prevention should be targeted for unmarried and cohabiting people and communicate that living together unmarried carries the highest risk among all marital statuses in South Africa. HIV prevention efforts should educate people about the protective aspects of committed monogamy especially for men, emphasize the importance of consistent condom use, promote HIV status disclosure, and encourage regular couples-based HIV counselling and testing, especially for couples who wish to have unprotected sex. Married couples living apart may need targeted HIV prevention education to reduce the likelihood of either partner being a "bridge" for HIV infection. Finally, there is a need to address structural issues that increase income inequality and vulnerability that drive low marriage rates and high rates of MSPs and transactional relationships through economic policies that empower poor people; for example, through poverty eradication programmes that offer income generation schemes. Note 1. Customary marriages in this paper refer to relationships formalized according to indigenous African rites. Although customary marriage in South Africa can, in some instances, include polygyny, it is no longer widespread (South African Law Commission, 1999) and thus not included in this analysis of national-level data.
